To estimate 
Introduction
The acquired immunodeficiency syndrome (AIDS) and human immunodeficiency virus (HIV) were described and isolated, respectively, in 1981 and 1983 1, 2 . In Brazil, the first AIDS case was retrospectively identified in 1980 in the city of São Paulo, in the Southeast region of the country. Since then, AIDS incidence has increased in all 27 Brazilian States, but AIDS cases are still concentrated mainly in the Southeast. In 2003, AIDS incidence was 18.2 cases per 100,000 inhabitants 3 . Brazil is now one of the most heavily affected Latin American countries, with an estimated 600 thousand people living with HIV/AIDS. The HIV epidemic in Brazil has followed global trends: transmission was initially concentrated in men who have sex with men, then spread to injection drug users (IDU) in a second phase, and is currently marked by increasing spread among heterosexuals, who constituted the majority (57%) of all sexually transmitted AIDS cases reported in 2003. Transmission is also increasing among the impoverished and illiterate segments of society, and is spreading from large urban areas to smaller cities (< 50,000 inhabitants) 4, 5, 6 . An estimated 16,410 pregnant women (0.429%) aged 15-34 years are infected with HIV 7 .
Salvador, capital of Bahia State (Northeast Brazil), has approximately 2.5 million inhabitants, the majority black or mixed-race (80%). Although AIDS incidence in Bahia is lower than in the Southeast, the epidemic is an important public health problem in the Northeast. Since the ethnic and socio-demographic characteristics of Salvador are similar to those of large African or Haitian cities, HIV was initially expected to spread mainly through heterosexual contact, but the trend in the epidemiological profile has been similar to that observed in Southeast Brazil 8 .
Although HIV-1 subtypes B, F, A, C, and recombinant B/F and B/C viruses have been identified in Brazil 9 , only subtypes B and F have been described in Salvador 10 . Thus far, HIV prevalence has been estimated through surveys in specific population groups. This study reports the HIV-1 prevalence in a general population sample from Salvador and its association with various sociodemographic variables and describes the HIV subtypes circulating in the city.
Methods
This research is part of a larger ongoing project to estimate the incidence and prevalence of serological markers of main infectious agents among residents of certain intra-urban spaces called "sentinel areas" in the city of Salvador, Bahia, Northeast Brazil 11 . The strategy was adopted in Salvador to evaluate the population's health vis-à-vis key infectious agents 1 .
The sampling method has been described in detail elsewhere 11 . In short, the study population was drawn from a spatial sample of 30 sentinel areas representing a wide range of living conditions. Each sentinel area, in turn, consisted of two or more adjacent census tracts with similar income levels and basic sanitation coverage. A census in the selected sentinel areas identified an estimated 68,749 residents; 3,446 of whom were surveyed according to a simple random sampling procedure without replacement 12 . Data on income, sanitation, and population density were provided by the Instituto Brasileiro de Geografia e Estatística (IBGE) 13 and data on area of residence, gender, age, income, and schooling were collected from May 1998 to July 2000 by questionnaire.
Other important HIV risk factors were not assessed because the main project addressed environmental and demographic factors relevant to infectious agents in general. After obtaining signed consent, 10ml of blood were obtained from each individual, using ethylenediamine tetraacetic acid (EDTA) as an anticoagulant. For children, blood was collected after signed consent from the mother or guardian, using appropriate equipment for the child's age. Plasma was separated by centrifugation, and both plasma and blood cells were stored at -20ºC. Samples were anonymized prior to laboratory analysis. HIV prevalence was estimated retrospectively, anonymously, and unlinked. Therefore, it was not possible to collect other important risk factors. The research protocol was approved by the Research Ethics Committee of the Centro de Pesquisas Gonçalo Moniz, Fundação Oswaldo Cruz.
Laboratory methods

• Serology
Plasma was screened for HIV antibodies by ELISA (Ortho Diagnostics EIA, Rochester, USA) and confirmed by indirect immunofluorescence (Bio-Manguinhos, Fundação Oswaldo Cruz, Rio de Janeiro, Brazil), following the manufacturer's recommendations. Treponema pallidum infection was tested by reactivity to nontreponemal cardiolipin using the Venereal Disease Research Laboratory test (Laborclin, Paraná, Brazil) and confirmed by indirect immunofluorescence (FTA, Hoechst/Behring, Germany). Hepatitis C virus antibodies, hepatitis B core antibodies, and hepatitis B surface antigens were detected by ELISA (Roche, Basel, Switzerland).
• Molecular studies
After DNA extraction and PCR amplification, env and gag genes were evaluated by heteroduplex mobility assay to determine HIV-1 subtype 14 . Restriction fragment length polymorphism (RFLP) was used to identify B and B" HIV-1 subtypes 15 . PCR amplification of env and pol regions was performed as previously described 16, 17 , and the products were direct-sequenced by an automated fluorescent method (ABI DNA Sequencer 310 or 3100). The DNASTAR package was used to edit the sequences, and the alignment of the edited sequences and reference HIV-1 subtypes from the Los Alamos database was obtained by Clustal X 18 . Phylogenetic inferences were based on PAUP4 (neighbor-joining method), and the Kimura two-parameter algorithm was implemented for the estimation of evolutionary distances. The HIV-1 envelope sequences described in this study were assigned GenBank accession numbers (AY928535-AY928548).
Data analysis
Univariate associations were explored with 2x2 tables, and odds ratios (OR) and 95% confidence intervals (95%CI) were used to measure the association between selected variables and HIV-1 infection 19 . Cutoff points were determined by examining the frequency distribution of each variable. Although four different age strata were initially defined to evaluate age-based prevalence trends, the best single cutoff point was found to be 30 years. The other variables evaluated were: education (< 4 years of schooling); family income (≤ 2.0 times the monthly Brazilian minimum wage, or approximately US$100 per month at the time of our survey), and gender (male). For preschoolers, we applied the mother's educational level. Multiple logistic regression was subsequently used to compute adjusted odds ratios, and Pearson's goodness-of-fit test and associated χ 2 , along with profile analysis and both Pearson and deviance residuals, were used to check model specification. The cluster effect of the sample procedure was adjusted in the logistic regression model. Statistical analyses were performed with Epi Info version 6.0 (Centers for Disease Control and Prevention, Atlanta, USA) and Stata version 7.0 (Stata Corporation, College Station, USA).
Results
The study population consisted of 1,491 men (43%) and 1,946 women (56%), ranging from less than 1 to 99 years of age. Overall HIV-1 prevalence was 0.55% (19/3,446; 95%CI: 0.34-0.88). Sixty-three percent of the seropositive individuals were men, and the majority (68%) earned twice the minimum wage or less, including five of the six women with income data (Table 1) . No one younger than 9 years and no woman younger than 17 years or older than 50 years was infected. We determined subtypes for 15 of the 19 HIV-1 positive samples: 11 in the env region, 8 in gag, and 6 in pol. Seven samples were subtyped in both the env and gag regions; 5 of them were subtype B in both regions and 2 presented discordant subtypes (Benv/Fgag/Fpol and Fenv/Bgag) ( Table 1) . No sample presented the typical "Brazilian B" pattern in the gp120 V3 loop. Syphilis seroreactivity was positive in 7 of the 19 HIV seropositive subjects (37%). None of the participants was positive for hepatitis antibodies or surface antigens. In the univariate analyses, the highest prevalence rates were in the 30-50-year age bracket, lower-income individuals, and men (Table 2) . Prevalence rates in the 16-30 and 31-50-year brackets were 6 and 8 times higher, respectively, than in the 0-15-year group. However, the 95% confidence intervals were wide and imprecise. Although prevalence in men (0.81%) was nearly twice that of women (0.36%), the small number of seropositive individuals was insufficient to assess correlation with gender. Infection rates were higher in men of all age groups, increasing from 0.23% to 1.11% up to 51 years old, reaching 1.23% for men over 51 (Figure 1 ). In contrast, infection rates in women peaked in the 31-50-year group and fell to 0% in the group over 51. Prevalence was similar for both levels of education ( Table 2) .
Odds ratios for the association between HIV infection and age, gender, and income increased and became more significant when adjusted by multiple logistic regression ( Table 3 ). The multivariate model accounted for a small portion of the overall variance (adjusted pseudo-R 2 = 0.07), but was well-specified (Pearson's χ 2 = 14.3, p < 0.22).
Discussion
This is the first study in Latin America to estimate HIV seroprevalence and characterize HIV subtypes in the general population. We estimated an overall HIV-1 prevalence of 0.55% in our large representative sample of individuals of all ages (6 months to 99 years) from thirty sentinel surveillance areas in Salvador. This profile corresponds to the World Bank criteria 20 for a "low level" epidemic. However, previous identification of prevalence higher than 5% in specific highrisk groups (IDU) 21 suggests that the epidemic should be classified as "concentrated".
The lack of urban cohesiveness and tendency towards unstructured urban growth in many Latin American cities precludes surveillance by traditional means. As a result, several studies in Latin America have monitored health problems in urban "sentinel areas" created and selected according to predefined criteria. This strategy was adopted in Salvador to facilitate the evaluation of population health interventions 11, 22 . Results from these studies have demonstrated the strategy's great potential and timeliness, facilitated epidemiological surveillance in the city, enhanced the analysis of public health issues, and stimulated the development of special epidemiological studies.
The estimated prevalence in our general population sample for the 15-49 years age-group Table 2 Univariate analysis of factors related to human immunodefi ciency virus type 1 (HIV-1) Table 3 Multiple logistic regression analysis of risk factors for human immunodefi ciency virus type (HIV-1) infection. * Confi dence interval adjusting for the cluster effect of the sample scheme Pearson's chi-square for model goodness-of-fi t: χ2 = 12.83; p = 0.005; log likelihood = -104.55; pseudo adjusted R 2 = 0.058. ** Monthly minimum wage at the time of our survey = US$ 50.00 (approx.).
(0.8%) was 3.3 times greater than in the same age range in three cross-sectional samples from prenatal clinic attendees in Northeast Brazil in 1998 (0.24% overall; 0.33% for men and 0.15% for women) 7 . However, direct comparisons cannot be made, since the regional estimate represents a weighted average of infection rates for each State in the region, which vary considerably by State. In addition, studies have identified potential biases in inferring general population HIV prevalence from samples of prenatal clinic users 23 , since access to such clinics can vary according to several factors likely to be associated with HIV infection, such as age, socioeconomic status, education, parity, and others 24 . Several studies in Africa comparing HIV prevalence rates in prenatal clinics and the general population have shown a tendency for prenatal clinic surveillance samples to underestimate infection rates 25, 26 . However, a nine-year study in Tanzania showed similar prevalence in the two samples (prenatal clinic and general population) 27 . The observed increase in prevalence with age was more marked in men than in women, probably a combined result of the age effect and the greater risk of infection among men. Another possible explanation would be a combination of a period, cohort, and age effect. Indeed, the higher proportion of infection among older groups might also reflect past infection during times of greater risk (cohort effect) 28 .
At the beginning of the AIDS epidemic in Brazil, most cases had more education. However, since 1995, national AIDS surveillance has identified a tendency towards increased incidence in poorer, less-educated groups, a phenomenon known in Brazil as "pauperization" of the epidemic 4, 5, 29 . Our study showed higher HIV prevalence among individuals with lower income, in agreement with this recent profile of the AIDS epidemic in the country.
The multiple logistic regression model appeared to be well-specified; however, the low pseudo-R 2 suggests that other known risk factors for HIV-1 infection which were not measured here (e.g. number of sexual partners, history of injecting drug use etc.) could also be important risk factors in this population.
We can speculate that the majority of HIVpositive individuals were infected via sexual transmission because syphilis seroreactivity was positive in 37%, and because there is evidence of the decreased role of IDU and blood transmission in Brazil, especially among men 3 .
Molecular analysis of the HIV-1 samples isolated in our population indicated that the predominant subtype circulating in Salvador is still B (although recombinant B and F strains were also identified), and that the molecular profile identified here is consistent with previous subtype assessments in Salvador 9, 10 .
Extrapolation of our data to the entire city of Salvador would yield an estimated total of approximately 13,750 individuals [i.e. (19/3,446)*2,500,000] infected with HIV-1. However, this calculation should be viewed with caution, since the sentinel areas represent an approximation of the city of Salvador.
Finally, since Bahia State has the second highest AIDS incidence in Northeast Brazil, it is crucial to continue to monitor the molecular and demographic profile/evolution of the epidemic in order to design, evaluate, and maintain appropriate control measures. 
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